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Remarks 

Claims 1-75 are pending. Claims 64-67 have been canceled herein. Claims 1-9, 68, 
and 69 have been canceled and the subject matter presented as new claims 76-89. Claims 
10-63 and 70-75, drawn to non-elected inventions, have been withdrawn from consideration. 
Claims 1-9 and 76-89 are under examination. 

Support for new claims 76-89 is found in the claims as filed and at page 24, lines 11- 
31, page 37, lines 29-31, page 38, lines 6-7, the examples, in Tables I-III, FIGS. 1-5, and in 
claims 1-9, 68 and 69. No new matter has been introduced by way of these amendments. 

Response to Claim Objections 

The Examiner alleges at page 5 of the Office Action that claims 4, 5, 6, 66 and 67 are 
of improper dependent form because they recite peptides comprising one of the group of D- 
isomer, or L-isomer, or a combination of D and L isomer amino acids. The Examiner 
alleges that these claims do not further limit claims 1-3, 64 or 65. The Examiner further 
alleges that because glycine lacks a chiral center a peptide comprising all glycine residues 
would not meet the limitations of claims 1-3, 64 and 65. Claims 64-67 have been canceled, 
therefore the rejection as to these claims is now moot. Claims 1-3 have been cancelled and 
the subject matter of those claims incorporated into new claims 76 and 82. 

A peptide of the invention as claimed cannot consist of "only" glycine residues. The 
"B" position in the peptide formulas as claimed can only be arginine, lysine, or a 
combination of arginine and lysine. 

The subject matter of former dependent claims 4, 5, and 6, is now incorporated into 
new dependent claims 80, 81, 86, and 87, which do not recite the phrases "a combination of 
D- and L-isomer amino acids" and "L-isomer amino acids." Therefore, new dependent 
claims 80 and 81, and 86 and 87 further limit new independent claims 76 and 82, 
respectively. 

Applicants submit that this amendment has overcome the objections as to new claims 
81,82, 86, and 87. 
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Response to 35 U.S. C. § 1 12, second paragraph rejection 
Claims 1-9 and 64-69 stand rejected as allegedly indefinite. Claims 64-67 have been 
cancelled, therefore, the rejection as to these claims is now moot. Claims 1-9 have been 
canceled herein and their subject matter incorporated into new claims 76-87. Claims 68 and 
69 have been canceled and the subject matter incorporated into new claims 88 and 89, 
respectively. 

The Examiner asserts that claims 68 and 69 recite a "nonconcatameric peptide," but 
because there are repeating units in the peptides, it is unclear how the limitation of 
"nonconcatameric" can be applied to the peptides. 

For clarification purposes, claims 88 and 89 now recite "concatameric" instead of 
"nonconcatameric." As indicated by the Examiner, repeating units are recited, thus the 
peptides are "concatameric" by nature (see also Table I). 

The Examiner alleges at page 6 of the Office Action that claims 68 and 69 (replaced 
by claims 88 and 89) recite "Cardin Sites," but that "Cardin Sites" are not defined in the 
specification. The Examiner asserts that the Cardin sites appear to be the sequence motifs of 
XBBXBX and XBBBXXBX of Cardin and Weintraub (Arteriosclerosis, 1989). The 
Examiner further asserts that the claims describe synthetic peptides wherein Cardin sites are 
separated by at least one amino acid and wherein the sequence of the synthetic peptide is at 
least two of the group of (XBBBXXBX)n, (XBXXBBBX)n, (XBBXBX)n or (XBXBBX)n. 
The Examiner alleges that the metes and bounds of the claims cannot be determined because 
it is unclear how "Cardin sites" relate to the recited sequence motifs and if the reversed 
sequences of XBXBBX and XBXXBBBX would be within the scope of a Cardin site. The 
Examiner alleges that the specification does not define Cardin Site and that Cardin et al. 
(Arteriosclerosis, 1989, 9:21-13) does not identify the reversed sequences. 

The phrase "wherein Cardin sites are separated by at least one of any amino acid." 
has been deleted from new claims 88 and 89. Claims 88 and 89 recite: "A synthetic 
concatameric peptide wherein the sequence of amino acid residues of said peptide is 
represented by at least two segments selected from the group consisting of XBBBXXBX, 
XBXXBBBX, XBBXBX, and XBXBBX, wherein: said peptide does not comprise only 
XBBBXXBX segments; said peptide does not comprise only XBXXBBBX segments; said 
peptide does not comprise only XBBXBX segments; said peptide does not comprise only 
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XBXBBX segments; each segment is separated from an adjacent segment by at least one of 
any amino acid residue;". Therefore, the claims as amended now refer directly to the 
claimed segment motifs and do not use the term "Cardin site" when referring to the segment 
motif Applicants assert that the claims are now definite and that new claims 88 and 89 are 
free of the rejection applied to claims 68 and 89. 

The Examiner asserts that the element "a single cysteine residue is within three 
residues of either an N- or C-terminus, either within a Cardin sequence or extended beyond 
the Cardin sequence" of claim 69 is indefinite. The Examiner alleges that the metes and 
bounds of a "Cardin site" cannot be determined for the reasons described above and because 
it is unclear how "Cardin sequence" relates to "Cardin site." 

Claim 69 has been rewritten as claim 89 by deleting the phrase, "either within a 
Cardin sequence or extended beyond the Cardin sequence" and revising the claim to recite 
that the cysteine residue is within three residues of either an N- or C-terminus. The location 
of the cysteine residue is now recited specifically based on its position relative to a peptide 
terminus, without referring to the motifs as Cardin sequences or sites (see page 24, lines 28- 
31 and Table I). Therefore, the allegation that the metes and bounds of a Cardin site relative 
to a Cardin sequence cannot be determined is now moot. 

The Examiner further alleges that in claim 69 the relationship of the recited cysteine 
residue to the Cardin site is unclear because X residues must be alanine or glycine and B 
residues must be arginine or lysine within the sequence motifs. As stated above, the 
language regarding Cardin sites does not appear in claim 89, which replaces cancelled claim 
69. Furthermore, claim 89 recites "cysteine" as an amino acid which can be in an "X" 
position of the peptide. This amendment is supported throughout the specification and 
claims as filed. For example, it is stated at page 5, lines 20-21, that any of the peptides of 
the invention may contain "any amino acid in the X position." In addition, claims 76 and 82 
recite "X is any amino acid," as did canceled claims 7-9. Furthermore, it is stated in the 
application that a peptide of the invention "may include the presence of a single cysteine 
residue preferably occupying, but not limited to, a position within a three residue distance of 
either the C- or N-peptide terminus. . ." (page 5, lines 16-18). See also page 5, lines 20-21, 
page 7, lines 2-3, page 24, lines 17-18 (SEQ ID NOS:35-38), and page 38, lines 9-10. 
Therefore, the rejection as to "cysteine" is now moot. 
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The Examiner alleges at page 6 of the Office Action that the term "synthetic," as 
recited in claims 1-9 and 64-69, now rewritten as claims 79-89, is unclear with regard to the 
claimed peptides. The Examiner asserts that it is unclear whether the term includes 
recombinantly produced peptides, or peptides produced by means of chemical or enzymatic 
degradation in vitro, or whether the term excludes only those peptides found in nature, or all 
peptides with the exception of those chemically synthesized from amino acids. 

One of ordinary skill in the art would understand that "synthetic," as used in the 
context of the peptides of the invention, refers to a non-natural peptide, e.g., the synthesis 
was directed by man. For example, "synthetic" can be defined as "man-made; synthesized 
in vitro; prepared artificially as opposed to being isolated from natural sources" ( Dictionary 
of Biochemistry and Molecular Biology . 1989, 2"^ ed., J. Stenesh, John Wiley and Sons, 
New York; copy provided herewith). Non-natural peptide synthesis techniques disclosed in 
the application include using recombinant DNA techniques and expression vectors (page 25, 
line 24). Solid phase peptide synthesis using FMOC chemistry was also disclosed as a 
method to prepare peptides of the invention (page 25, line 32 to page 26, line 2; also see 
examples and Tables I-III). One of ordinary skill in the art would know that, in addition to 
the synthetic techniques described in the application, a variety of techniques exist for 
synthesizing peptides with desired sequences. 

Applicants assert that the claims are now definite and that claims 76-89 are now free 
of the rejection applied to claims 1 -9 and 64-69. 

Response to 35 U.S.C. $ 102 rejection 
Claims 64 and 66 and 65 and 67 stand rejected as allegedly anticipated by Stevens et 
al. (WO 93/13119), as evidenced by Accession Nos. AAR42842 and AAR05247, 
respectively. Claims 64-67 have been cancelled herein, therefore the rejection as to these 
claims is now moot. 
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Response to 35 U.S.C. § 103(a) obviousness rejections 

Response to rejection of claim 68 (now claim 88) 

Claim 68, stands rejected under 35 U.S.C. § 103(a) as being unpatentable over De 
Boer et al. (J. Biol. Chem., 1992, 267:2264-2268), in view of Cardin et al. (Arteriosclerosis, 
1989, 9:21-13). Claim 68 has been canceled herein and its subject matter has been 
incorporated into new claim 88. 

Examiner alleges that it would have been prima facie obvious for one of ordinary 
skill in the art at the time the invention was made to substitute "A" for "G" in any "X" 
position in the Lys348-Arg361 peptide of De Boer et al., in view of certain teachings of 
Cardin et al. Applicants respectfully submit that the combination of De Boer and Cardin 
does not render claim 68 prima facie obvious under 35 U.S.C. § 103(a), for the following 
reasons. 

Preliminarily, the three-prong test which must be met for a reference or a 

combination of references to establish a prima facie case of obviousness has not been 

satisfied in the instant matter. The MPEP states, in relevant part: 

To establish a prima facie case of obviousness, three basic criteria 
must be met. First, there must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to one of 
ordinary skill in the art, to modify the reference or to combine reference 
teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or 
suggest all of the claim limitations. MPEP § 2142. 

To support a case of prima facie obviousness, a combination of references must: (1) 
suggest to those of ordinary skill in the art that they should make the claimed invention, and 
(2) reveal to those of ordinary skill in the art that they would have a reasonable expectation 
of success. In re Vaeck . 20 USPQ2d 1438, 1442 (Fed. Cir. 1991). Both the suggestion and 
the reasonable expectation of success must be found in the prior art and not in Applicant's 
disclosure. In re Dow Chemical Company , 5 USPQ2d 1529, 1531 (Fed. Cir. 1988). None 
of these criteria have been met here. 

Applicants point out that contrary to the Examiner's assertion that claim 68 recites 
two sequence motifs (XBBBXXBX and XBBXBX), claim 68 (and new claim 88) in fact 
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recites four consensus sequence motifs or segments, i.e., two 6-mers (XBBXBX and 
XBXBBX), and two 8-mers (XBBBXXBX and XBXXBBBX). 

The asserted combination of references would not have suggested to one of ordinary 
skill in the art that they should make the claimed invention. It would not have been prima 
facie obvious to substitute "A" or "G" for any of the positions designated as X in the Lys348 
to Arg361 peptide as taught by De Boer. As more fully discussed below, neither De Boer 
nor Cardin addresses the role or importance of any X position residues. 

Cardin does not teach or suggest the use of alanine or glycine and only discusses 
amino acid residues in general terms with respect to their position on the helical face of the 
peptide and their effect on charge of the peptide (for example, see page 26, left column, lines 
1-20). Although Cardin summarizes the amino acid residues present in various heparin- 
binding peptides in Tables 3 and 4, Cardin never addresses the role of amino acids in X 
positions. The Examiner asserts that the inclusion of various X residues in a heparin- 
binding sequence motif can be "deduced" by their absence from the legend of Table 4 of 
Cardin. The failure of Cardin to calculate the percentage of amino acids in X positions 
which are not acidic, basic, or aromatic residues, would not suggest to one of skill in the art 
that these other amino acids should be used in a peptide. For example, alanine and glycine, 
neither of which are acidic, basic or aromatic residues, are not the predominant X residues in 
any of the peptides compiled in Tables 3 and 4 of Cardin. 

The ability of a peptide of the invention to bind with heparin is correlated with the 
ability of the peptide to conform to an a-helix once it binds with heparin (Figs. 3 and 4). 
The inclusion of alanine in the X position as an a-helix stabilizer was based on the result 
described in the application that once the peptide boimd to heparin, a-helical conformation 
of the peptide occurred (Figs. 2-4, page 24, lines 3-6, page 38, lines 11-13). The peptides of 
the present invention only adopt an a-helical conformation upon interacting with heparin 
and have virtually no intrinsic a-helix structure until binding occurs (see page 32, line 4 to 
page 33, line 7; Figs. 3 and 4). 

The concept of alanine acting as an a-helix stabilizer was not recognized by De Boer 
or Cardin. De Boer teaches a structurally different peptide than the peptides of the 
invention. For example, residues 347-353 of vitronectin, part of peptide 2 of De Boer, are in 
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an a-helical conformation, even when not bound to heparin (Hileman et al., BioEssays, 
1998, 20:156-167, provided in the Information Disclosure Statement as reference AG). 
Thus, De Boer teaches away from the present invention because its teachings would suggest 
that a peptide of the invention would not bind to heparin unless it assumed an a-helical 
conformation in the absence of ligand. 

Because neither De Boer or Cardin discusses alanine or glycine, and because neither 
reference teaches a role for X position amino acids in peptide binding to heparin or other 
glycosaminoglycans, it would not have been obvious to "deduce" various X position 
residues based on Table 4 of Cardin, nor would it have been obvious to substitute "A" or 
"G" for any of the positions designated as X in the Lys348 to Arg361 peptide of De Boer. 

The Examiner alleges that De Boer teaches the peptide of the invention, except 
where X is alanine or glycine. The Examiner^s assertion that peptide 2 of De Boer Fig. 5 
contains both the 6-mer and 8-mer Cardin consensus sequence sites (as described in Cardin) 
is incorrect. One alleged Cardin site of De Boer peptide 2 comprises a Cardin-like 6-mer 
motif XBBXBX. The second alleged Cardin site of De Boer peptide 2 is not the 6-mer or 8- 
mer motif of Cardin. Rather, the second alleged Cardin site is a 7-mer which De Boer 
describes as an XBBBXXB motif. Applicant would like to point out that the 7-mer of De 
Boer is actually the motif BXBBXXB, not XBBBXXB as described by De Boer. Neither 7- 
mer motif is a Cardin sequence. 

Accordingly, although De Boer peptide 2 has two different binding segment motifs, 
e.g., a 6-mer and a 7-mer, De Boer does not teach a peptide comprising a multimer of at 
least two different segment motifs, wherein the segment motifs are a Cardin 6-mer or 8-mer, 
or the reverse sequences of the Cardin 6-mer and 8-mer. De Boer does not even teach or 
suggest a peptide comprising two or more 6-mer and two or more 7-mer motifs. 
Furthermore, because the specific pentasaccharide binding region in heparin is only sparsely 
distributed throughout the heparin chain, it would have been counterintuitive to expect that a 
concatameric peptide of Cardin sequences or reverse Cardin sequences would be effective in 
binding heparin. Therefore, De Boer does not teach a peptide of the invention except where 
X is alanine or glycine. 
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Examiner alleges that De Boer teaches that inhibition of binding of the vitronectin- 
thrombin-antithrombin complex to endothelial cells by heparin-binding peptides is 
correlated directly with the binding of the peptides to heparin. It is respectfully submitted 
that Examiner's interpretation of De Boer is incorrect. De Boer Fig. 5 merely demonstrates 
that certain peptides can inhibit binding of vitronectin-thrombin-antithrombin complexes to 
endothelial cells. Fig. 5 does not demonstrate that the De Boer synthetic peptides or 
vitronectin fragments bind to heparin or other glycosaminoglycans or proteoglycans. De 
Boer presents no data regarding peptide binding to heparin. The De Boer statement referred 
to by the Examiner regarding heparin-binding (page 2267, second column, bridging sentence 
to page 2268) merely cites Tomassini et al., (Blood, 1986, 68:737-742; copy provided 
herewith) and suggests that there may be a correlation between peptide binding to heparin 
and peptide binding to a cell. In fact, De Boer misstates the relationship between his 
peptide-cell binding data and the data of Tomassini. 

Tomassini shows differences in the ability of serum-derived or plasma-derived 
vitronectin to bind to heparin-agarose in the presence of other proteins. Tomassini does not 
provide data on the affinity of vitronectin or any other proteins or peptides for non- 
derivatized heparin. In addition, Tomassini suggests that vitronectin only binds to heparin- 
agarose when vitronectin is complexed with thrombin and anti-thrombin III (Tomassini, 
page 740, column 2). One of ordinary skill in the art would not view as equivalent peptide- 
or protein-complex binding to a cell, as taught by De Boer, and binding of a protein- 
complex to a solid-supported heparin such as heparin-agarose, as taught by Tomassini. The 
in vitro cellular assay of De Boer is a general assay for detecting the ability of a protein- 
complex to bind with glycosaminoglycans or proteoglycans. As performed by De Boer, 
vitronectin-thrombin-anti-thrombin Ill-complexes bind not just to heparin, but to many 
different glycosaminoglycans and proteoglycans present on the cell surface or which have 
been deposited as part of the extracellular matrix. One of ordinary skill in the art would 
understand that the binding affinity of the protein-complex for the various 
glycosaminoglycans and proteoglycans varies greatly, and that the De Boer data represent an 
average binding affinity of the protein-complex for all glycosaminoglycans . and 
proteoglycans which are present. The De Boer assay therefore, does not measure the 
affinity of the protein-complex for heparin. The solid-supported heparin adsorption assay 
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used by Tomassini is not a general assay for glycosaminoglycans and proteoglycans. In the 
solid-supported heparin adsorption assay used by Tomassini, the protein-complex is 
contacted with heparin conjugated to an agarose support matrix, in the absence of 
glycosaminoglycans and proteoglycans. Thus, the De Boer assay and the Tomassini assay 
are not equivalent. For the same reasons, one of ordinary skill in the art would not view a 
peptide- or protein-complex binding to a cell as equivalent to a peptide binding to a non- 
derivatized heparin, where binding to non-derivatized heparin is performed in the absence of 
other glycosaminoglycans and proteoglycans. 

Cardin does not remedy the deficiencies of De Boer. Cardin teaches that B position 
residues can be many different amino acids, including non-basic amino acids (Tables 3 and 
4). For example, Cardin disclosed that one of the B positions of the 6-mer (B-2) and two of 
the B positions of the 8-mer (B-3 and B-1) comprise amino acid residues other than the 
basic amino acids arginine and lysine. Therefore, Cardin teaches away from the present 
invention which claims only arginine and lysine residues in the B position, and therefore 
does not teach each and every element of claim 88. 

Even if De Boer and Cardin were combined, the result is not the claimed invention. 
Neither reference, teaches a synthetic concatameric peptide wherein the peptide comprises at 
least two different segments selected from the group consisting of XBBBXXBX, 
XBXXBBBX, XBBXBX, or XBXBBX, and further wherein the peptide does not comprise 
only XBBBXXBX segments, or only XBXXBBBX segments, or only XBBXBX segments, 
or only XBXBBX segments. Furthermore, because neither reference teaches or suggests 
that X position amino acids comprise only alanine or glycine residues or that B positions 
comprise only arginine or lysine residues, combining the references would not result in the 
claimed invention. 

For the reasons described above, the claimed invention would not have been obvious 
from the combination of De Boer and Cardin. Applicants assert that new claim 88 is free of 
the rejection applied to claim 68. 

Claims 1, 2, 4, 5, 7, and 8 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Cardin et al., in view of Wakefield et al. (Surgical Research, 1994, 
56:586-593) and Fromm et al. (Archives of Biochemistry and Biophysics, 1997, 343:92- 
100) and Margalit et al. (J. Biol. Chem., 1993, 268:19228-19231). Claims 1, 2, 4, 5, 7, and 
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8 have been canceled herein and their subject matter incorporated into new claims 76, 77, 
78, 79, 80, and 81. 

Applicants respectfully submit that the combination of Cardin, Wakefield, Fromm, 
and Margalit does not render claims 1, 2, 4, 5, 7, and 8 prima facie obvious under 35 U.S.C. 
§ 103(a) for the following reasons. 

First, it would not have been obvious to combine Cardin with Wakefield, Fromm, 
and Margalit. As described above, Cardin only discloses two sequence motifs and does not 
disclose peptides which comprise multimers of consensus sequences. Contrary to the 
assertion of the Examiner, Cardin teaches that B position amino acid residues are not just 
basic amino acids. Furthermore, Cardin does not disclose peptides which comprise 
multimers of consensus sequences. 

As described above, it would not have been prima facie obvious to substitute "A" or 
"G" for any of the positions designated as X in the heparin binding consensus sequences as 
taught by Cardin. Cardin only addresses the role of B position residues in the ability of the 
peptides to bind heparin. As described above, Cardin does not address a functional role of 
amino acids in X positions. Cardin merely catalogs amino acids found in X positions. The 
failure of Cardin to compile neutral or hydrophobic residues in the legend of Table 4 does 
not suggest that such amino acids should be used in the X positions. Therefore, Cardin does 
not teach or suggest the use of alanine or glycine or contemplate a role of alanine or glycine 
in the ability of the peptide to bind with a glycosaminoglycan or proteoglycan. 

Wakefield does not remedy the deficiencies of Cardin. Wakefield teaches binding of 
protamine analogs to heparin, but does not teach or suggest heparin-binding peptides 
comprising 6-mer or 8-mer consensus sequences. 

Furthermore, Wakefield teaches acetylating or amidating protamine peptides to 
increase stability by a-helix formation and to decrease toxicity of the peptides. The 
protamine analog peptides of Wakefield showed increasing toxicity with increasing numbers 
of basic amino acids, particularly 18 or more basic amino acids. Wakefield disclosed that 
protamine analogs comprising 16 or more basic amino acids required acetylation or 
amidation to reduce their toxicity (see abstract). The chemical modifications were also 
found to increase a-helix stability of the peptides. Because Wakefield teaches chemical 
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modification of peptides to improve heparin-binding and a-helix stability, it teaches away 
from the present invention. In addition, because Wakefield teaches that only shorter 
peptides are not toxic, it teaches away from the present invention. 

Even if Cardin or Wakefield taught a heparin-binding peptide comprising 
concatamers of 6-mer or 8-mer consensus sequences, it would not be obvious to combine the 
two references. As described above, it would be counterintuitive to use a concatameric 
peptide of Cardin sequences to contact and span a substantial portion of a heparin molecule, 
because the pentasaccharide binding sequence in heparin is only widely dispersed 
throughout the molecule. Because neither Cardin nor Wakefield teaches concatameric 6- 
mer or 8-mer heparin binding sequences, and because Wakefield teaches that only shorter 
peptides are not toxic, it would not be obvious to combine Cardin and Wakefield. 

Although the Examiner cited Fromm in combination with Cardin, Wakefield, and 
Margalit, no discussion of Fromm was provided by the Examiner. However, Applicants 
assert that Fromm does not remedy the deficiencies of Cardin and Wakefield as described 
above. Fromm merely discloses the spacing of non-basic amino acids relative to other 
amino acids in a heparin-binding peptide (Fromm, Fig. 3). Fromm does not refer to specific 
non-basic amino acids or their role in peptide conformation or binding to heparin. Fromm 
does not teach or suggest concatamers of Cardin sequence motifs, or concatamers of any 
other binding motif 

Margalit does not remedy the deficiencies of Cardin, Wakefield, and Fromm. The 
Examiner cites Margalit for summarizing known properties of heparin. Margalit states that 
heparin is a negatively charged polymer and that proteins are expected to bind to it. 
Margalit in fact teaches away fi*om the present invention. Margalit describes the three- 
dimensional structure of putative heparin-binding regions of proteins and the spacing and 
location of basic amino acids in those heparin-binding regions. Furthermore, Margalit 
teaches the importance of heparin-binding peptides having intrinsic a-helix or p-sheet 
structure to be able to bind heparin and teaches that consensus sequences are unimportant 
for binding with heparin (see abstract and page 19230, column 2). Margalit does not teach 
or suggest the use of concatamers of any type of binding sequence. The teachings of 
Margalit suggest that the peptides of the present invention would not have heparin-binding 
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activity, because the peptides of the invention only assume a-helical conformation upon 
binding with heparin. The teachings of Margalit further suggest that the peptides of the 
invention would not have heparin-binding activity because the peptides of the invention 
comprise heparin-binding consensus sequences, while Margalit suggests that consensus 
sequences are unimportant in heparin-binding regions. Because Margalit teaches away from 
the present invention and because neither Margalit, Cardin, Wakefield, nor Fromm teach 
concatamers of 6-mer or 8-mer consensus sequence heparin-binding regions, it would not be 
obvious to one of skill in the art to combine Margalit with Cardin, Wakefield and Fromm. 

Even if Cardin, Wakefield, Fromm, and Margalit were combined, the resulting 
combination would not result in the claimed invention. Taken together, these references do 
not teach or suggest a synthetic peptide, wherein the sequence comprises concatamers of 
(XBBBXXBX)n, (XBXXBBBX)n, (XBBXBX)n or (XBXBBX)n. Therefore, the 
combination of Cardin, Wakefield, Fromm, and Margalit would not result in concatamers as 
claimed in the present invention. These references do not teach that X is alanine or glycine 
(claims 1, 2, 4, and 5), that B is arginine, lysine, or a combination of lysine and arginine, or 
that the peptide can comprise D-isomer amino acids (claims 4 and 5). Therefore, the 
combination of these references would not result in the claimed invention. 

Therefore, based on the reasoning described above, the claimed invention would not 
have been obvious from the combination of Cardin, Wakefield, Fromm and Margalit. 
Applicants assert that new claims 76, 77, 78, 79, 80, and 81 are free of the obviousness 
rejection as applied to claims 1, 2, 4, 5, 7, and 8. 
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Conclusion 



Based on the foregoing, all claims are believed to be in condition for allowance. An 
early and favorable action toward that end is earnestly solicited. 



Respectfully submitted, 

JAMES D. SAN ANTONIO ET AL. 



DANIEL A. MONACO 
Registration No. 30,480 
DRINKER, BIDDLE & REATH, LLP. 
One Logan Square 
18*^ and Cherry Streets 
Philadelphia, PA 19103 
(215)988-3312 ph. 
(215)988-2757 fax 
Attorney for Applicants 
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alpha qlobuUna with tha aame aminotarminal realduaa, 
amino acid compoaitiona, and concentratlona in normal 
plaame (1B0 to 260 itg/mi-)- Both prctelna have bean 
reported to intareot with the thrombin-antKhrombln com- 
plex- The cDNA aaquaneea of vHronactin and 8-protain 
w re recantiy determined and found to be aimoat identicaL 
In the preaent atudlaa. rabbit-anti-S^rotein and a mono- 
clonal antibody to vitronectin both recognized 65,000* and 
7BiXIO-molacular weight Imol wt) pofypeptidas when 
pleame or aarum proteina were aapereted by aodium dode- 
cyl aulfate-polyacrytamide gel eieotrophoreala and trana- 
ferrad to nitrocalluloaa paper. The 6B,0O0 and 76.00CV-mol 



polypeptldea bound more evidly ^rom eerum then 
plaama to monoclonal entl-vltronectin or heparin coupled 
to agaroaa. The preaenca or abaenee of the pohrpeptidea 
eonfthuted a major difference between the heporln- 
blnding proteina of aerum and ptaame. When complement- 
activated aerum and unactivoted eerum were aeparsted by 
gel filtration, vitronectin eoeiuted with C9 In high-moi-wt 
fractiona of activated aerum but not unactlveted eerum. 
Purified S-proteIn waa recognized by the monoclonal ent^ 
body to vitronectin and promoted spreading of human akin 
fibroblasts. Both vttronectin and S-protaIn were degraded 
by thrombin. On the baaia of Immunological end functkmal, 
^ well as biochemksal, properties, therefore, S-proteln and 
vitronectin are the aame. 
e 1986 by Grun0 A Stratton, Inc. 



VITRONECTIN (SERUM SPREADING FACTOR) 
is responsible for most of the cell spreading activity 
present in serum.* Vitronectin 1$ an alpha globulin* thai has 
been wolaied in the form of two noncovalently associated 
polypeptides with molecular weights (mol wt) or75.000 and 
65,000.''* LiKe the other cell attachment protein of serum 
fibroncctin, vitronectin ha6 been localized in the extracellu- 
lar matrices of various tissues'-' and cclJs in culture* and 
circulates in plasma at a concentration of 250 ;ig/mL.* The 
cDNA of vitronectin has been sequenced, and the deduced 
amino acid sequence contains the tripeptide arg-gly-asp, 
which is known to be a necessary recognition sequence for 
cellular adhesion to several adhesive proteins.' Recent stud- 
ies by Pytela et a) have described a presumptive cellular 
adhesion receptor for vitronectin that has two components 
with mol wt of 125,000 and 1 IS.OOO.^ 

It was found by Suzuki et al* and Barnes et al*** that the 
sequ nee of the first 44 amino acids at the NHi'terminal of 
vitronectin was identical to the sequence of Somatomedin B. 
a polypeptide previously believed to have growth-promoting 
capabilities. Pue to the relatively high concentration of 
vitronectin in plasma and serum, it seemed probable to us 
that vitronectin itself also had been characterized before. 
Although we compared the properties of vitronectin with a 
number of 60,000- to 80,000-moJ wt glycoproteins, we found 
no similarities. At the suggestion of Dr John Griffin (Dept of 
Immunology, Research Institute of Scripps Clinic, La Jolla, 
CaliO* tested the possibility that S-protcln of the comple- 
ment system might be similar lo vitronectin. 

S-protcin. as characterized by Podack and Mullcr-Eber- 
hard/* is a glycoprotein that binds .to C5b-7. The soluble 
oomplex then incorporates C8 and C9. By promoting the 
f rmation of this solubl complex rather than the lytic 
membrane attack complex, S-proiein is thought to inhibit 
(modulate) complement-mediated cell lysis. The second rale 
associated with S-protein is that of binding to the thrombin- 
antiihrombin III complex""" in a manner that slows down 
the formation of the ihrombin-antithrombin III complex, 
thereby resulting in the protection of thrombin from in cti- 



vaiion by antitbrombin HL The thrombin-Aniiihrombin III 
complex, once formed, binds tightly to S-protein. 

When we compared various properties of vitronectin and 
S-protein reported in the literature, we found many similari- 
ties. S-proteia, lil» vitronecUn. consists of two polypeptides 
with mol wt in the range of 65,000 and 80.000," is present in 
plasma at concentrations of 200 Mg/roL, and has the electro- 
phoretic mobility of an alpha globulin.** It has the aame 
NH,-«rminal residue as vitronectin.** The glass-binding 
properties of vitrooeciin have been well documented. ' 
S-protein has been reported to adsorb extensively onto other 
surfaces, and thus the yields of published purificationa ere 
less than 10%.»* lU and Ruoslahii recently found that vitro- 
ncctin binds to the tbrombin-^ntithromhin III complex in a 
manner similar to that described for S-protein.** FinaUy, 
when we compared the reported amino acid compositions of 
vitronectin and S-protein,' " we found extensive similarities. 
No residue was diflferent by more than 10%. 

In the present paper we show that S-protdn and vitronec- 
tin are immunologically and functionally the same. While 
these studies were being prepared for publication, the 
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sequence f a cDNA for S-protcin was published and sh wn 
to be nearly identical t oDNA for vitronectin,*' 

MATERIALS AND METHODS 

Column chromatogrtiphy of plasma and strum. All column 
chroma wgraphy was carried oui at room tcmperBture. Platclct-poor 
fresh froxen plasma was obtained from the Red Cn>$a (Madison, 
Wis), and serum was obtained after synerisis of dots formed from 
recaldfled dtrated plasma (^10 mmol/L CaCl)). 

Chromatography of plasma or wrum on monodonal-anti-vitro- 
nectlo (MaVN)-Scpharose column was done as described by SuTuid 
et al/ Hybridoma ccUia producing Ma VN* vere obtained from Dr E. 
Hnyman (La JoUe [Caiif] Cancer Research Foundation), and 
MaVN IgO was prepared by chromaiograpby of spent medja op 
mouse ascites on protein A-Sepharose (Sigma Chemical Co, Si 
JLouls). MaVN IgG was coupled lo CNBr-activated Sepharose 
(Pharmacia, IHacauiway, NJ) according to the naanufacnwcr's 
insiructions. A column of MaVN-Scpharose (2 x Z5 cm) was 
equilibrated with phospbaie-bulfercd jaline, pH 7.0, before applica> 
tion of plasma or serum (2 mL), and bound material was eluted with 
8 mol/L ttrea» 50 ounol/L Tris, pH 7.0. Protein elution was 
monitored by absofbance at 280 nm, and peak fractions were 
collected in polypropylene tubes. 

Heparin-agarose (Bio-Rad, Richmond, Calif) columns (1x6 
cm) were equilibrated wilb Tris-buffered saline, I mmol/t BDTA, 
pH 7.4. Bound protein from ) mh plasma or serum was eluted with 
600 mmol/L NaCl, 10 nunol/L Tris. 1 mrool/L EDTA pH 7.4. 

As a cjontrx)!; plasma and serum samples were cbronxatographcd 
on Sepharose 4B columns under conditions described earlier, and 
effluent volumes corresponding to peak fractions were saved and 
analyzed. 

/mmunobloning. Rabbit antihumao S-proicin (RaS-protein) 
and rabbit antihuraan C9 (RaC?) were purchased from Calbiochem 
(San Diego). Samples were separated on 5% eodium dodecyl 
aiUfate-polyacrylamide gel electrophoresis (SDS*PAGE) slab gels" 
and then elbcirobloited** onto nitrocellulose fillers (Scleicher & 
Schuell. Keene. NH). One section of the bJoi was stained with 01% 
napbthol blue black in 45% methanol and 10% acetic acid to 
visualize protein. Replicate sections were soaked in Tris^bttffered 
saline containing 3% bovine serum albumin for one hour at 37 **C» 
rinsed In Tria-buffered saline, and incubated Overnight in Tria- 
buffered saline containing \% normal goat serum and l% approph^ 
ate rabbit antiserum or 10% spent medium from MaVN hybridoma 
cells. After incubation with primary antibody, blols were rinsed io 
Tris^bttffered saline and incubated for one hour at room temperature 
in Tris-bulTercd saline containing 1% normal goat serum and 1% 
peroxldase-coivlugated aniirabblt or sntimouse IgO (Cappel Labo^ 
ratories, Westchester. Pa). Blots were rinsed again in Tris-buffered 
saline and washed in substrate solution (Potysdences, Warrington, 
Pa; Klrkpgaard and Perry, Gaithersburg^ Md). 

Chromatography of ^ynosatMictivaud serum. Zymosan ($ig* 
ma) was suspended in Tris-buffered saline containing 2 mmol/L. 
Ca** and 2 mmoJ/L Mg**. Either 0.5 mi of zymosan suspension 
(100 mg/mL) or bufl'er alone was added to 5 mL serum, and the 
miJ^tures were incubated for four hours at 37 ^ in the presence or 
absence of 20 mmol/L BDTA, Samples were centrifuged at 9,000 g 
for ten ndnutes and SUpematants (0.5 mL) were separated on 
Bio-Gel A-l$m or A*1.5m columns (1.3 x IS cm). Columns were 
equilibrated and run with Tris-bufTered salme containing 2 mmol/L 
Ca** and Mg" at room temperature. Fractions (0.9 mL) were 
collected in polypropylene tubes and analyzed by electrophoresis and 
inununoblotUng as described. 

Cell adh^ive aciivity of purified S-prot$in, S^protein was 
purlBed as described by DahlbKck and Fodack." The purificadon 
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was monitored by SDS-PAGE, and at each step, the frac 
predicted to contain S-proiein contained 65,0OC^ and 7$,000-mol i 
polypeptides that were recognized by MaVN on Iromunobbul 
Coniaminanu present in the preparadon obtained after the SephaJ 
cryl S-200 cbiomatograpby step were removed by chromatographjP 
00 concanavailn A-Sepharose 40^ (Sigma) and gelaUn-agarosJ 
(Sigma). Cell attachment and spreading activity of the final prepal 
ration was tested by coating 22-mm-diameier wells in mlcrotiir" 
plates (Coatar. Cambridge, Mass) with 0.2 mL of a \0-nu/ir 
protein solution (one hour incubation). The wells were washed a 
incubated with 0.3% bovine serum albumin, washed again, ar 
incubated with a 2 x 10* cells per milliliter suspension of cultun 
foreskin ^broblasts (Al-F) in serum-free F-12 media for one hour aj 
37 "^C. Wells coated with fibronectin, vitronectto purified by thi 
method of Hayman et al»*^ and albumin were used as posiUve and 
negative controU, 'Adherent cells were aiainod with Coomnssid 
brilliant blue, and replicate 0.6-mm' fields were counted. J 
Thrombin cleavagt of vitronectin and S-prottin, Viironectid 
and S-proiein (purified as described) were incubated with a \A 
mdar excess of alpha thrombin (a generous gift firom John Fcntod 
II, New York State Department of Health. Albany) for two hours aj 
37 •C, and the reaction was stopped by addilkm of the syntfaettd 
thrombin inhibitor PPACK (Calbiochem). Fragmentation was mc- 
iiored by $P$-PAGE analysis and immunoblotiing with MaVN. 

RESULTS 

As shown in Fig 1> RaS-pfOtein was polyspccific wheil 
assayed by immunoblotting of plasma and serum; two of th 
proteitjs recognized were serum albumin and IgG, reaction 
we also found with several other commercial antiaera. Twd 
major polypeptides were recognized by the antiserum. Thd 
two polypeptides migrated with the same mobilities 88 thd 
polypeptides recognized by MaVN and reacted with thd 
same proportional intensities. I 

As shown in Fig 2, when plasma (lane 1) and serum (land 
2) samples were chromatographed on a MaVN-Sepharosd 
column (Uncs A) on a heparin-agarose column (lanes B)J 
and, as a control, on a Sepharose column (laaes C)» w 
polypeptides recognised by MaVN bound to MaVN and 
heparin out of serum but not out of plasma. The antiserum tc 
S-protcin recognized two polypeptides with identical migra*^ 
tion in SDS gels as those recognized by MaVN and with thd 
same proportional intensities. In other studies, we found than 
if plasma was recalcified in the presence of thrombin inUbiJ 
tor and then passed over a heparin coluom, vitronectin dicT 
not bind^ (not shown). 

Mimicking experiments reported for S^proiein by Podack 
ct al,^* we separated zymosan-activatcd serum or unactivated 
serum by gel filtration on Biogcl A- 13m and compared the 
elution pattemi of vitronectin and C9 (Fig 3)» The lac 
numbers in Fig 3B represent every fourth fraction of the 
elution profile shown in Rg 3A. beginning with the voitf 
volume. C9 was identified in bigh-mol-wt fraction* (shown h 
lanes 2 through 5) of zymosan-activated serum. The equiva-l 
lent fractions of unactivated serum (lanes 2 through 5) dtdl 
not contain C9. Monomeric C9 would be expected to clutel 
with albumin; however, the presence of albumin in thel 
fractions shown in lanes 6 through 9 distorts the C9 stniningJ 
Immunoblotting of a replicate ge) of activated seniai withi 
MaVN demonstrated vitronectin in th same high-mol^wtl 
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Fig 1. Inmiunoblota of ptMma and vorum with M»VN and 
Ri$-protain. Reduced pietma (lane 1) and eerum (lane 2) proteina 
were veperated by SD^AOE and uenvfarred onto nftrpcelluloBe 
Altera. Part ol the blot wav vtained for protein with 1 % naphthol 
blue blade; replica biota were incubeted with MaVN (10% spent 
media) or 1% RaS-protelnu foHowed by the appropriate paroxl- 
daae^-ecMnjugated laeondarY antibody to vlaualtxe antibodlea 
bound. 
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fractions in which C9 was detected (lanes 3 through 5). 
VitrODcctiD in unacu'vated serum or bi serum treated with 
EDTA Mowed by zymosan (not shown) was found only in 
the fractions containing lowcr-mol-wt proteins (Uncs 5 
through 9). That is, vitronectin was present in eight fractions 
(7.2 mL) of separated activated serum that did not contain 
vitronectin in unactivatcd scrum (indicated by bar in Fig 
3A). The finding that vitronectin co-eluted with C9 in 
high-mol-wt fractions of zymosan-actfvaied serum was 
reproducible and also evident when serum samples were 
chromatographed on Bio-Gel A-L5m (not shown). RaS- 
protein, like MaVN, detected the 65,000- and 75.O00-moJ wt 
polypeptides in the hlgh-mol-wt fractions of activated but not 
unactivatcd scrum (not shown). 

S-protein purified by the method of Dablhflck and 
Podack" was tested for spreading factor activity. Trace 
amounts of Sbroncctin (approximately 0.2%) and albumin 
detectable by immunoblotting in the preparation after the 
Sephacryl S-200 gel filtration $t^ were removed by chroma- 
tography on concanavalin A-Sepbarose 4B and gelatin aga- 
rose. The protein obtained was recognized by MaVN and 
RaS-proicin (not shown) and was active in a cell spreading 
assay (Tablet). 

Podack and MUUer-Eberhard** reported the lack of sus- 
ceptibility of S-protein to cleavage with a twofold molar 
excess of thrombin. In contrast, Silnutzcr and Barnes" have 
reported the cleavage of serum spreading factor (vitronectin) 
to a 57,000-mol wt fragment produced by incubation With 
thrombin (observed with a 0.l5-lJ-fold molar ratio of 
thrombin to spreading factor) for two hours at 37 «*C. As 
shown in Fig 4, when vittonectio (lane 1) or S-protein (lane 
2) was incubated with thrombin (lanes 3 and 4, respectively), 
a major 60,Q00-mol wt fragment was obtained (indicated by 



Wo 2. Immunoblotf of affinity chromeioorephv-aeparated plasma and aerum aoataiet MaVN and RaS-proteln. Shown here ere the 
bound fraotiona of pleema (bnes 1 1 and •erum (lanee 2) chromatographed on MaVN^^ephsroBe (lanes Ah heparln-agaroae (lanoa fi), and 
Sapharoae (lanes C). Samples were analyzed aa deaoribed In PI9 1. 
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Fi9 3. 8sr»ar«tiQn of zinnoaan^ctlvattd eerum and unsctlvoted aonim by g»l filtration on Bto-Qol A^l Bm I Al Prmain .hifkM o»>iiu 



arrowhead). This fragmeni was detected by immunobloiiiag 
with MaVN and by protdn stain (not shown). 

DISCUSSION 

We found that a commerdaJ rabbit antiserum to S-protein 
and a monoclonal antibody against viuonectin recognized 
polypcpUdcs with the same migration on SDS gels. The 
65,000- and 75,000-moI wt polypeptides recognitcd by these 
antibodies bound avidly to MaVN-Scpharose and heparin- 
agarose out of serum but not out of plasma. The differential 
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binding to heparin-agarose is ppeciiic to Wtronectin/S- 
protein. as compared with two other hcparin-binding glyco- 
proteins, fibroccctin or histidinc-rich glycoprotein,^ and ia 
probably due to complex fonnation with ttarombio-nanti- 
thrombin IIL'*^' <* Vitronectin was incorporated into a large 
complex when scrum was activated by zymosan. Finally, we 
found that MaVN recognized the 65,000* and 75,000-inol wi 
polypeptides obtained from the purification protocol 
described by Dahlbfick and Podack for S-protcin" and that 
S*protein obtained by this purification was equivalent in 
spreading factor activity to vitronectin obtained by the 
purification described by Hayman et aL*-* 

Jenne and Stanley'^ recently sequenced the cDNA for 
S-protcin obtained from a human liver cDNA pEX library 
and found it to be similar, although not identical, to the 
sequence f the cDNA of vitronectin obtained frow a human 
liver cPNA XgtU library reponcd by Suzuki et al/ There 
were discrepancies in the nucleotide sequences of the tw 
proteins that produced differences in amin acids 142-6, 296, 
347, 381, and 423.^'*^ There were also conservative niicleo- 



11/13/2003 16:10 2159552366 



CARDEZA FOUNDATION 



PAGE 05 



ON IDENTITY Of VrmONECTIN AND frfROTEIN 




Flo 4. ImmimiiWot of vkronwiln anil S-proteln digwtlon by 
thrombin with M.VN. Vhnm-ctin or S-protoln |1B M9> ware 
tnoubttod with thrombin (1 1 Mg) tor two hour» at 37 "C. lncub«ion 
mimrot wem «ibjwtwl to BOSCAGE, tronifor r«l omo nltrocol- 
kutoM filt*r», and trootod b« dwerlbod in MMerlali and Mothod* 
with 1096 MaVN apont madia, foliowad by ^% float 
paroxidaao eonjuflata. Una 1. purified v>tronafitlnj Un* 2, purified 
S-protaIn: lane 3, vlironactin Incubated with thrombin; lane 4. 
G-prMOln Incubpted with thrombin. Arrowhead mdioatet e major 
protaolyala fraBmant. 
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tide changes. Ii has bccD reported that vitfooectiB is cleaved 
by thrombin," whcrew S-protcin not*' However, wc ftmnd 
that both proteins arc susceptible to thrombin cleavage. 
Thus, the data aunimar«ed in the introduction and presented 
in Results are strong evidence that vitronectin is the same as 
S-protein and that the discrepancies in cPNA sequences 
probably represent sequencing artifacts. 

The biological functions of vitroneciin/S-protein must be 
diverse. Others have discussed possible thrombin and trypsin 
cleavage sites in this protein and the implications for hcpa- 
rin-blnding, promotion of cell attachment, and the release of 
the Somatomedin B polypeptide.'^'-" It wiU be inicresHng to 
determine if regulatory conformational changes also enable 
vltrooecUn/S-protcin to function specifically In different 
physiological systems. One example of a conformational 
change that may talce place is that apparently 
binding to the thrombin-antithrombin III complex. 
This binding may expose an otherwise buried beparin- 
binding site in vitronectin.^ Vitronectin/S-proiein in the 
icmaxy complex could then sequester heparin and thus block 
the ability of heparin to further accelerate throinbin^ 
antithrombin III complex formation, as reported by 
Prcissner ei al** 
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synaptic cleft See synapse. 

synaptic vesicle One of a group small vesicles, 

located in the presynaptic cell of a synapse, 
, that store acetylcholine and play a role in the 

regulation of acetylcholine within the nerve 

cell. 

synaptonemal complex A complex protein 
structure that forms between, and parallel 
to, the two paired homologous chromosomes 
during the early stages of meiosis. 
synaptosome A largely artificial structure that 
is produced by disruption of the nerve end- 
ings in a synapse. Typically formed by 
homogenization of brain or spinal cord which 
results in the snapping off of nerve terminals. 
The membranes of the latter then reseal to 
form artif actual, osmotically active organelles 
that are separable by centrifugation. These 
structures contain acetylcholine and acety- 
lcholinesterase. 

synarchy The working together of two inter- 
related intracellular messengers in regulating 
various biological functions. The coupling of 
the actions of cyclic AMP and calcium, that 
appears to be shared by nearly all differenti- 
ated cells of higher organisms, is an example. 
Aka synarchic regulation. 

syncarcinogenesis Synergistic carcinogenesis. 

syncatalytic process A process that is synchro- 
nous with the catalytic action of an enzyme. A 
substrate-dependent increase in the reactivity 
of a functional group of the enzyme or the 
inactivation of an enzyme by the product of 
the enzymatic reaction, are two examples. 

synchron us growth Growth in which all of the 
cells are at the same stage in cell division at 
any given time. Aka synchronized growth. 

synchronous muscle A muscle that yields a 
single contraction for every motor nerve im- 
pulse that it receives. 

synchr n us reaction concerted reaction. 

synchrotron An accelerator designed to impart 
high kinetic energy to charged particles by 
means of a high-frequency electric field and a 
low-frequency magnetic field. 

syncytium A group of cells, joined by cytoplas- 
mic bridges and not separated by cell mem- 
branes; an aggregate that contains many nuc- 
lei and maintains cytoplasmic continuity. 

syndein ankyrin. 

syndesine An amino acid that has been isolated 
from cross-linked collagen chains and that 
represents the product of an aldoi condensa- 
tion between a molecule of hydroxyailysine 
and a molecule of allysine. 

syndet Synthetic detergent. 

syndi tactic p lymer A polymer in which the R 
groups of the monomers alternate regularly 
on both sides of the plane that contains the 
main chain. 



syndrome A group of symptoms that occur at 
the same time and that characterize a disease, 
syneresis The shrinkage of a gel with the ex- 
pulsion of liquid. See also clot retraction, 
synergism The phenomenon in which two or 
more agents work together cooperatively such 
that their combined effect is greater than the 
sum of the effects when either agent is acting 
alone. See also substrate synergism, 
synergistic Of, or pertaining to, synergism, 
synergy 1. syntropy. 2. synergism. 
synexin A protein that occurs in several tissues 
and causes the Ca^'^-dependent aggregation of 
isolated chromaffin granules; believed to pro- 
mote fusion of the granules with the plasma 
membrane during exocytosis. 
syngeneic Referring to genetically identical in- 
dividuals of the same species; used in refer- 
ence to tissue transplants, 
syn genes Mitochondrial genes of yeast that 
code for mitochondrial protein synthesizing 
machinery such as tRNA and rRNA. 
syngrafl A. transplant from one individual to a 
genetically identical individual of the same 
- species. 

synhlbin 5ee calelectrin. 
synomone See allomone. 
synonym codon One of several codons that 

code for the same amino acid, such as the 

codons UUU and UUC, both of which code 

for the amino acid phenylalanine, 
synovial fluid The fluid present at the joints of 

vertebrates. 

syntenic genes Genes that are believed to be 
located on the same chromosome because of 
their behavior during cell hybridization. 

synthase 1. lyase. 2. An enzyme that is not a 
lyase but for which it is desirable to stress the 
synthetic aspects of the reaction. 

synthase-phosphorylase kinase A converter en- 
zyme that catalyzes the intercon version of the 
two allosteric. forms of phosphorylase (a and 
b); it catalyzes the ATP-dependent phos- 
phorylation of phosphorylase b to a. Abhr 
SPK. 

synthesis The process whereby a more complex 
substance is produced from simpler substances 
by .a reaction or a series of reactions; the 
simpler substances, or portions thereof, are 
combined to form the more complex subst- 
ance. 

synthetase 1. ligase. 2. An enzyme that is not 
a ligase and that catalyzes the formation of a 
compound by some other mechanism; an ex- 
ample is the enzyme thymidylate synthetase. 

synthetic 1. Of, or pertaining to, synthesis. 2. 
Man-made; synthesized in vitro; prepared 

^ artificially as opposed to being isolated from 
natural sources. 

synthetic auxin A synthetic organic compound 



